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family Mathoceratidae (Kullmann & Wiedmann 1970: 18),

though this change was based on the same material. The con-

ception of Casey ( 1 964 ) was accepted also by Renz (1978:680)

in his description of some new species of the genus Mathoce-

ras Casey from the Aptian (martinioides Zone) of Eastern

Venezuela.

Consequently there coexist two different opinions about

the taxonomy of the Deshayesitidae at present: an undivided

subfamily in the USSR(Mikhailova 1957 e. g.) and a splitted

family with two subfamilies in all other countries.

The initial data: Before a careful analysis of the existing

material, it is necessary to mention the initial material which

served as the basis for Casey: Pervinqui£re's monograph

(1907) in which he described the new species Hoplites (Kilia-

nellaf) matho from the Lower Albian (he referred the Clan-

sayesian to the Lower Albian) of Tunis, and Breistroffer

(1947: 19) who conventionally referred Pervinquiere's spe-

cies to the genus Diifrenoyia. Besides, reports by Ron &
Maync (1954), Renz (1978) and two little known monographs

by SoLiGNAC (1927) and Castany ( 195
1 ) should be mentioned.

For a detailed examination of the taxonomy of the Des-

hayesitidae I consider it necessary to study this problem in

two aspects. First paleontologically , which implies a

morphologic analysis of the generic types of the subfamily in

comparison with those of other families; and second, bio-

stratigraphically-fora review of the geologic Situation in

which the generic types of so-called Mathoceratinae and the

accompanying fauna have been found in Tunisia and in Vene-

zuela.

THE PALEONTOLOGICALDATA

A similar pattem of development of the suture line and a

peculiarity of morphology (pl. 1, figs. 1-7) are characteristic

signs of the genera of the family Deshayesitidae : Deshayesites

Kasansky, Dufrenoyia Burckhardt, Burckhardtites Hum-

phrey, Prodeshayesites Casey (= Neodeshayesites Casey),

Kuntziella Collignon, Turkmeniceras Tovbina, Parades-

hayesites Kemper.

As mentioned by Mikhailova (1957: 177) for adult indivi-

duals of the genera Deshayesites and Dufrenoyia, the inner

top of the external saddle (pl. 1, figs. Id, 2d, 3c, 4—7) is

slightly higher than the external, and the external lobe (V) is

unusually shortened in comparison to the lateral (L) one. This

peculiarity can be observed within all other deshayesitids.

Of no less importance is the peculiarity that in typical Des-

hayesitidae the tubercular stage is absent during all the onto-

geny. The ribs are simple, bending laterally and curving for-

ward on the external side, and in most cases they are uninter-

rupted.

Casey included in the subfamily Mathoceratinae such he-

terogeneous genera as Cloioceras Whitehouse, Somalites

Tavani and Mathoceras Casey. However, they can not be in-

cluded in the usual limits of the Deshayesitidae.

Whitehouse (1927) stated that the genus Cloioceras was an

unusual branch of the Hemihoplitinae Späth with two rows

of tubercles, and already Mikhailova (1957: 177) noted that it

can not be referred to the Deshayesitidae. The genus Somali-

tes can not be included in the Deshayesitidae because of its

morphology and the character of the suture line. This genus

has distinct tubercles (external, ventroiateral and umbilical)

and also a strongly developed keel (pl. 1, figs. 8a, b). These

two genera Cloioceras and Somalites must be excluded from

the Deshayesitidae. Because of the lack of data I can not indi-

cate to which family they must be referred.

For the third member of the subfamily, the genus Mathoce-

ras,' already Casey (1964:289) pointedout the resemblance of

the sculpture and the suture line (see, pl. 2, figs. 6 a-c) with the

Albian genus Leymeriella and thus he came close to a correct

attribution of the taxonomic position of the genus Mathoce-

ras.

It is not difficult to guess that Casey, like Breistroffer,

were psychologically influenced by PervinquiEre's compari-

son of his species Hoplites matho with the typical deshayesi-

tids Dufrenoyia furcata (Sow.) and Dufrenoyia lurensis

(KiL. ). Breistroffer consequently referred the species to Du-

frenoyia. FoUowing this investigator, Casey consequently re-

ferred Mathoceras to the Deshayesitidae.

PervinquiEre, however, made the comparison on the basis

that H. matho and Dufrenoyia furcata (Sow.) belong to the

genus Hoplites Neumayr, within which Jacob distinguished

his new subgenus Leymeriella. Both papers were published

simultaneously in 1907. If Jacob had known PervinquiEre's

new species H. matho he probably would have included it in

his new subgenus Leymeriella, as he had done with the spe-

cies Ammonites tardefurcatus Leymerie and Ammonites re-

gularis BrugiSre.

An analysis of Hoplites (Kilianella^) matho PervinquiEre

on the basis of the large specimen (PervinquiEre 1907, pl. 7,

figs. 31a, b) enables to following description: The sculpture

(pl. 2, figs. 6 a, b) is represented by ribs discontinuous on the

external side, where a sharp angle is formed between both

ends. On the lateral sides and between the lateral and external

tubercles on the depressed parts of the ribs medial grooves

were observed; the ribs on the lateral sides bend slightly in an

S-shaped manner; lateral and external tubercles and a weak

umbüical thickening are developed; the umbilicus is modera-

tely wide, not deep. The suture line (pl. 2, fig. 6c) does not

differ from that of the generic types of the Leymeriellidae. I

propose therefore to refer the genus Mathoceras Casey to the

subfamily Leymeriellinae s. str. of the family Leymeriellidae

Breistroffer, 1951.

The new species described by Renz (1978) - Mathoceras

venezolanum, M. sucre, M. carihense and M. laeve (pl. 2,

fig. 7-11) - show on the external side, as in Leymeriellidae

common that the ribs are discontinuous; the external tuber-

cles are counterplaced and form an angle. Beside some similar

sculptural peculiarities a similar morphology of the sumre line

(pl. 2, figs. 7c, 8 c) also relates these species to this family. The

suture lines, both of M. matho (Perv.) and of the new species
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of Renz referred to the genus Mathoceras, have no resem-

blances with any other generic types of the various families

spread in Aptian and Albian times.

Morphologie similarities in the suture ILnes of M. matho

(Perv.) and the new species of Renz with the Leymerielhdae

are not accidental nor convergental but they are an expression

of a genetic interconnection. Their taxonomic positions with-

in the family of the LeymerieUidae is defined below.

Until now (perhaps with some insignificant differences) the

following genera have been included in the LeymerieUidae:

Proleymeriella Breistroffer, Epileymeriella Breistroffer,

Leymenella Jacob (with the subgenus Leymenella Jacob

and Neoleymeriella Saveliev) and Pseudoleymeriella Casey.

Now I include the genus Mathoceras (Kvantaliani, 1980,

1981).

Mathoceras Casey manifests the greatest resemblance to the

subgenus Leymenella (Neoleymeriella) Saveliev (1973).

Both are characterized by the presence of lateral tubercles by

which they are clearly distinguished from all other leymeriel-

lids. Mathoceras differs from them in the existence of more

distinct medial grooves on the ribs.

The new species of Renz however are somewhat different

not only from Mathoceras but from all other genera of the

LeymerieUidae too. The Venezuelian species of Renz are cha-

racterized mainly by the sharply expressed bitubercular (ex-

cept of M. laeve) sculpture, in the presence of umbilicus thik-

kenings on the main, relatively thin, widely placed ribs, by

the presence of the solitary capillary intermediate ribs and,

what is most imponant, by the absence of the medial groove

on the main ribs. These differences, which were evidently ac-

quired by the geographic Isolation from the typical Leyme-

rieUidae realm, are so perceptible that some new species with

the same typical sculpture can be united in a new genus, for

which I suggested (Kvantaliani, 1980, 1981) thename Vene-

zuella, according to the country Venzuela, where these am-

monites were found first. The species, described under the

name Mathoceras laeve is clearly distinguished from the

other new species by its very thin-ribbed sculpture and by the

absence of lateral tubercles (the character of the suture line is

not known) and hence i consider it as a new genus, which I

named Renziella - in honour of Renz (Kvantaliani, 1980,

1981).

Taking into account the considerable differences of the ge-

nera Venezuella Kvantaliani (1980) and Renziella Kvanta-

liani (1980) from the real Leymeriellinae, which are expressed

by the absence of the medial groove on the lowered parts of

the ribs (one of the main signs of the subfamily Leymerielli-

nae) and the presence of the widely placed main ribs with thin

intermediate inserted ribs in the LeymerieUidae, I regard them

as a new subfamily rank under the name Venezuellinae

Kvantaliani (1980). Thus, in the family LeymerieUidae there

has appeared a special branch - a subfamily Venezuellinae,

which in the process of evolution was most probably isolated

from the primary group LeymerieUinae.

If the European realm is considered as the centre of the ge-

neration of the LeymerieUidae, some unknown ancestors of

the Venezuellinae must have migrated from Hast to West.

During the migration to the Western part of the Mediterra-

nean realm into the Caribbean paleozoogeographical pro-

vince the typically Lastern Mediterranean forms probably

greatly diverged. Subjected to geographica! isolation and

changeability they adapted to the new environments in the

process of migration. Somechanges in the morphology of the

shell took place in spite of the individual signs inherited from

the ancestors. In consequence of the natural selection the ac-

quired new signs were fixed by inheritance and became cha-

racteristic of the new "South American" taxons.

Summarizing I suggest the taxonomy and the volume of the

Deshayesitidae and LeymerieUidae in the following way:

Superfamily DESHAYESITOIDEA

Family Deshayesitidae Stoyanow, 1949

Genus Deshayesites Kasansky, 1914

Subgenus Deshayesites Kasansky, 1914

Subgenus Prodeshayesites Casey, 1961 (= Neodeshayesites

Casey, 1964)

Subgenus Paradeshayesites Kemper, 1967,

Genus Dufrenoyia Burckhardt, 1915 (in Kilian & Reboul),

?Genus Burckhardtites Humphrey, 1949,

?Genus Kuntziella Collignon, 1962,

Genus Turkmeniceras Tovbina, 1963,

Superfamily HOPLITOIDEA

Family LeymerieUidae Breistroffer, 1951,

Subfamily LeymerieUinae Breistroffer, 1951

Genus Leymeriella Jacob, 1907,

Subgenus Leymeriella Jacob, 1907,

?Subgenus Neoleymeriella Saveliev, 1973,

Genus Epileymeriella Breistroffer, 1947,

Genus Proleymeriella Breistroffer, 1947,

Genus Mathoceras Casey, 1964,

?Genus Pseudoleymeriella Casey, 1957

Subfamily Venezuellinae Kvantaliani, 1980

Genus Venezuella Kvantaliani, 1980, (type: Mathoceras

venezolanum Renz, 1978),

Venezuella venezolanum (Renz, 1978),

Venezuella sucre (Renz, 1978),

Venezuella caribense (Renz, 1978),

Genus Renziella Kvantaliani, 1980 (type: Mathoceras laeve

Renz, 1978),

Renziella laeve (Renz, 1978).

At this point we can end the examination of the paleontolo-

gic data. It is natural that the problem will not be determined

if the paleobiölogic data are considered without a detailed

analysis of the biostratigraphic data.
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THE BIOSTRATIGRAPHIC DATA

Tunesia: According to PervinquiEre (1907: 185) some

specimens of the ammonites referred to Hoplites (Kilianella ?)

matho Perv. were found between Beja-gare and Oued Zerga,

and the rest in Djebel Telia. PervinquiEre had no chance to

study personally the stratigraphy of the deposits.

He just listed the complex fauna, which (in the transcrip-

tion of PervinquiEre, 1 907 : 41 7) consists of the foUowing spe-

cies: Phylloceras lateumbilicatum Perv., Ptychoceras cf.

laeve Math., Puzosia getulma Coq., Hoplites matho Perv.,

Parahoplites milletiarms d'Orb., P. cf. gargasensis d'Orb.,

P. bigoti Seun. Allofthem were found in association with the

Clansayesian "Douvilleiceras" bigoureti Seun.

In his monograph on the geology of Eastern Tunisia Ca

STANY(1951)defined the boundaries of the stages and gave the

schemes of the stratigraphic subdivision. According to Ca-

STANY (1951: 144) the subdivision of the Aptian into three

substages is classical: the Upper (Clansayesian), the Middle

(Gargasian) and the Lower (Bedoulian). But as the fauna of

the Gargasian and the Clansayesian is often mixed, and in the

Bedoulian fossils are absent, he accepted the following subdi-

vision: the Upper Aptian (Gargasian-Clansayesian), and Lo-

wer (Bedoulian).

According to Castany (1951: 145) in the massif Zaghouan

(Ragoubet el Akfnaia) grey marls and limestones (8 m) of the

Bedoulian age are following the Barremian beds. Stratigraphi-

cally higher there occur blue marls with rare grey-blue shaly

limestone beds, containing in the lower part of the section

(100-110 m): Mathoceras matho (Perv.), Parahoplites sp.,

Valdedorsella getulina (CoQ.), V. angladei (Sayn), Prota-

canthoplites (?) bigoureti (Seun.), "Terebratula" mouto-

niana (d'Orb.) and others. Castany supposed that thispartof

the section must be referred to the Upper Aptian because of

the presexiceoi the Protacanthoplites Q) bigoureti. Higher up

occur olive marls with red sandstone beds (40 m) from which

SoLiGNAc (1927: 129, 130) and Castany (1951: 145) defined

the following fauna: Colombiceras crassicostatum (d'Orb.),

Protacanthoplites (?) bigoureti (Seun.), Valdedorsella angla-

dei (Sayn), V. getulina (Coq.) Aconeceras msum (d'Orb.),

Phyllopachyceras infundibulum (d'Orb.), Salfeldiella guet-

tardi (Rasp.), Protetragonites cf. aebnsulcatum (Uhl.),

Ptychoceras laeve Math., Hypacunthoplites milletianus

(d'Orb.), Proieymeriella cf. schrammeni (Jac), P. (?) le-

moinei (Jac), Leymeriella (Epileymeriella) revili (Jac),

Mathoceras matho (Perv.), Epicheloniceras martini

(d'Orb.), Barremites strettostoma (Uhl.), Neohibolites se-

micanaliculatus (Bl.), Mesohibolites fallauxi Uhl.

Taking into account the presence of Proieymeriella cf.

schrammeni (Jac), P. (?) lemoinei (Jac) and Epileymeriella

revili (Jag.) in these deposits, the distribution of which is li-

mited to the Early Albian, these deposits must be of an Early

Albian age. Other species of the indicated complex characte-

rize a Barremian, a Lower, Middle or Upper Aptian age and

evidently they are reworked and in a secondary deposition.

In the section Bir Alima (Castany 1951 : 146) there is essen-

tially the same mixed, complex fauna with Lower Albian am-

monites, with the only difference that there is absent Matho-

ceras matho (Perv.). Other sections (Oued Guelta-Djebel

Ech Chama, Pont du Fays, 147; Djebel Zaress, 148) yielded

M. matho (Perv.), but no typical Lower Albian species. Ac-

cording to Castany in all these sections the above-mentioned

cephalopods, occupy one and the same stratigraphical level

(in all the sections marked as N 18). Many of these cephalo-

pods are redeposited, evidently of different ages, and the de-

posits containing these fossils are undoubtedly Early Albian.

In some sections, together with the indicated ammonites,

there occur "Parahoplites" steinmanni (Jac), somewhat re-

minding of Middle Albian hoplitids by its sculpture. Every-

where the described deposits of the Lower Albian are over-

lapped by the younger deposits of the same stage.

Analyzing all the material of Tunisia, Castany (1951: 167)

notes that local intensive orogenic movements occurred at the

end of the Aptian. In consequence of these movement there

appeared conglomerates, most clearly expressed and fixed in

the Djebel Serdj sections. During the Invasion of the Early

Albian sea the ammonites of the more ancient deposits, be-

ginning from the Barremian and including the Clansayesian,

were washed out and redeposited.

Similar movements took place in Algeria. Jolealid (1912:

147) found complex mixed faunas of Lower Albian age Pro-

ieymeriella schrammeni Jac), Clansayesian {Protacanthopli-

tes ? bigoureti Seun.) and Barremian (Phyllopachyceras in-

fundibulum d'Orb.) from Algeria.

This was confirmed by Busnardo (1955: 239) who noted

that very often in the north of Constantine (North-Eastern

Algeria, Numidian mountains) the fauna of the Clansayesian

is mixed with a fauna of the Early Albian. Therefore I come to

the conclusion that the deposits containing Mathoceras ma-

tho (Perv. ) in Tunisia are of Albian (maybe Early Albian) age.

South America: A large pan of the ammonites described

by Renz was found at the basis of the Valle Grande formation,

the age of which is determined as late Aptian (martinioides

Zone). Besides the new species, the following ammonites

(identified by Wright) were discovered: Aconeceras nisus

(ü'Orb.), Sanmartinoceras haugi (Sarasin), Valdedorsella

getulina (Coq.), V. cf. angladei (Sayn), Acanthohoplites cf.

aschiltaensis (Anth.), Colombiceras sp., Gargasiceras äff.

acuticostatum (Riedel), Zurcherella zurchen (Jac), Dufre-

noyia justinae Hill., D. justinae sanctorum Borgi ., Ptycho-

ceras laeve Matheron.

The ammonites are mixed and evidently of different ages

and - as in Tunisia - they are in secondary deposition at the

base of the Valle Grande formation. The species Aconeceras

nisus, Colombiceras sp., Zuercherella zuerchen, Valdedor-

sella cf. angladei are characteristic of the Middle Aptian

(Gargasian), while Dufrenoyia has hitherto been known in

Lower Aptian deposits only.

Additional interestmg mformations are given by Rod &
Maync (1954: 266-268, 276, 277). From the middle Apön

Formation of the Sierra de Perijä well preserved ammonites

(identified by Imlay) have been collected. The middle Apön

Formation of western Venezuela can be correlated with the

Garcia Formation of eastern Venezuela, which is laterally re-

placed by the lower part of the Valle Grande Formation. This
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interval includes the Upper Aptian and the temporal equiva-

lent of the Lower Chimana Formation, the age of which is

Early to Middle Albian, containing ammonites of the mam-
mtUatitm Zone in the lower part and of the dentatus Zone in

the Upper part (Renz 1978: 679). The new species, described

by Renz and referred to Mathoceras, were discovered in the

deposits of the transitional zone from the Garcia Formation

to the Valle Grande Formation.

The mentioned fauna from the middle Apön Formation of

the Sierra de perijä seems to be a mixed fauna too with species

of different ages (Barremian, Lower, Middle Aptian) : Hamu-
lina (?), Cheloniceras cf. comuelianum (d'Orb.), Deshayesi-

tes colurnbianus KmoEi , Dufrenoyia justinae (Hill.) and Co-

lombiceras äff. karsteni (Marcou). Butitcontainseven speci-

fic Albian species as: Brancoceras (?), Knemiceras sp., and

Douvilleiceras äff. monile (Sow.), which was discovered in

situ (RoD & Mai-nc, 1954: 266, 267).

On the basis of the occurrence of Douvilleiceras äff. mo-

nile RoD& Maync (1954: 267) concluded that the Douvillei-

ceras of the NewWorld precedes the forms of the Old World.

But in my opinion the finds of ammonites of the genus Dou-
villeiceras confirm once more myconclusion about an Albian

(Early Albian) and not Aptian age of the deposits.

Summarizing I come to the conclusion that the type of the

gtrwis Mathoceras Casey was discovered in Lower Albian,

and not in the Upper Aptian (as it was supposed) deposits of

Tunisia together with the typical generic types of the family

Leymeriellidae (Proleymeriella cf. schrammeni (Jac), P. (?)

lemoinei (Jac), and Epileymeriella revili (Jac.)), and toge-

ther with a mixed Barremian/Aptian fauna in secondary de-

position.

In analogy to the circumstances in Tunesia I come to the

conclusion that the deposits in Venezuela, which yielded the

Leymeriellidae Venezuella Kvantaliani and Renziella

KvANTALLANi within a mixed fauna have an Early Albian age

too, and can be correlated with the Leymeriella tardefurcata

Zone in Europe.
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Plate 1

Fig. 1 a-d. Dcshayesitei formosus BOGDANOVA,KvANTALlANl, SCHARIKADZE(1979: §, pl. lY, fig. 1-6).

Fig. 2a-<d. Diifrenoyia caseyi KvANTALIANi, Holotype N 4 (3057/5-3). Museum Geol. Paleont. Geor-

gian Lenin Polytechnical Institut; Aptian, Dagestan. Author's coli, x 1.

Fig. 3a-b. Burckhardtites palumbes HvMPHKi\ {1949: 135, pl. 12, fig. 1-2).

Fig. 3c. Suture Vme o( Burckhardtites sp.(HvMPHKfY, \949).

Fig. 4. Dufrenoyia siibfunata KaSANSKV(in MiKHAll OVA, 1970: 111, fig. 3 >K ).

Fig. 5. Desbayesites aillidiscus Casey (in BoGDANOVA,1971 : 66, fig. 4 r).

Fig. 6. Deshayesites planus CaSEV (BoGDANOVA, 1971 : 66, fig. 4 B).

Fig. 7. Deshayesites dechy Papp in BOGDANOVA,1971 : 66, fig. 4 6).

Fig. 8a, b. Somalites TAVANU 1949 (in Arkell, Kummel, Wright, 1957: 384).
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Plate 2

Family Leymeriellidae Breistroffer, 1951

Subfamily Leymeriellinae BREISTROFFER, 1951

Fig. la, b. LeymerielLi (L.) tardefurcatj (Leymerie in Orbigny, 1841: 248, pl. 71, figs. 4, 5).

Fig. 2. Suture line of Leymenella (L.) turdefurcata (Leym. in Saveliev, 1973: 197, fig. 41a).

Fig. 3a, b. Leymenella (Neoleymeriella) consueta Casey (Saveliev, 1973: 230, pl. 35, figs. 3a, b).

Fig. 4a, b. Leymenella (N.) crassa SPÄTH(JACOB, 1907: 54, pl. VII, fig. 24).

Fig. 5. Suture line of Leymenella (L.) astnca GlaSUNOVA(in SAVELIEV, 1973: 207, fig. 44).

Fig. 6a-c. Mathoceras matho Pervinquiere (1907: 185, pl. 7, figs. 31 a, b, 72-in text).

Subfamily Venezuellinae KVANTALIANI, 1980

Fig. 7a-c. Venezuella venezolanum {Renz).

Fig. 8a-c. Venetuella carihense (Kenz).

Fig. 9a, b. Venezuella sucre (KenZ).

Fig. 10a, b. Veneztiella venezolanum (RenZ).

Fig. 1 1 a, b. Renziella laeve (RenZ).

figs. 7-1 1 after Rfnz (1978: 683, 684).
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